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. generator to provide a satisfactory fission ratio of >100/1 for the LWR fuel assembl ies. A thicker moderator will be required for the (D,T) generator.
c. Neutron Generator Tubes
Generally, the commercially available neutron generator systems have been custom designed for applications such as logging. It is likely that a custom-designed or slightly modified system will be required for application to both types of neutron collars. Table I 
A. Characteristic Operation
Daily preparation and operation of the neutron generator varied considerably from the initial operation to the final run. After a 5-rein warm-up period , it was possible to produce neutrons in the initial runs in a relatively short period of time, <5 min. However, it was not possible to use the gas -reservoir current settings from a previous day to obtain satisfactory operation; manual adjustments were always necessary.
In each succeeding run, the reservoir current had to be increased from the previous settings.
The gas reservoir failed due to lack of gas during the final run and neutron production ceased. During the later stages of testing, 1OCIO-3OOO pulses at reduced target voltage were necessary before the sealed tube operated properly and produced neutrons. The behavior of the tube indicated that the reservoir was gradually being depleted of the deuterium gas at a rate far in excess of that expected. This could have been due to gradual absorption of the deuterium gas by an improperly fabricated target. Near the end of tube life, -1 h (3600 pulses) was required to initiate neutron production.
B. Short-Term Pulse-to-Pulse Stability
Short-term stability was determined by integrating the prompt fast-neutron signal from the liquid scintillator for each pulse of the neutron generator and comparing this over a 1000-pulse run. The pulsing rate was 1 pps. A plot of the results for a typical run is shown in Fig. 9 . We plotted the integrated neutron signal for 100 pulses at the beginning, middle, and end of a 1000-pulse run. Except for the last three runs, the average pulse-to-pulse stability was less than *5%. Two factors contributed to this 5% instability and are clearly evident in Fig. 9 . The first 70-80 pulses were unstable and had an occasional misfire in which the neutron yield was abnormally low. The instability was reduced to less than +2% when the first 100 pulses were ignored. Three runs were made with the voltage to the sealed-tube transformer reduced from 4.5 kV to 3.8 kV. These runs also exhibited some initial pulse instability, but even with all the points (1000) included, the pulse instability was *1%. No occasional misfiring was observed.
c.
Long-Term Stability: Delayed Neutron Measurement
The delayed neutron yield from a boiling-water reactor (BWR) fuel assembly was used as a measure of the long-term stability. A series of measurements was performed until we could no longer operate the sealed tube; the pulse rate was 1 pps. A plot of these runs is shown in Fig. 10 . We plotted the integrated yield over a 1000-s run and, in addition, subdivided the results by integrating from 100-500 pulses and 100-1000 pulses. By eliminating the first 100 pulses, /-,-s..-:...,-:...-. -.:.." . ..-....; . ..*. ; ..... 
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D. Assay Precision
The neutron generator gave a neutron-yield reproducibility of roughly +5% (la). This variation could possibly be reduced to *l-2% if normalized to a neutron-yield monitor. Table 11 shows the effect of this type of variation on a pressurized-water reactor assembly measurement and compares the AmLi source now used by the IAEA with the neutron generator tubes.
E. Summary
In sumnary, the lack of reliability of the Kaman Model 801 sealed-tube neutron generator and its poor precision, complexity, and electrical safety problems make it a second choice to the AmLi source now in use. 
